Graphene-metal nanocomposites are the best candidates for the greater sensitivity for various applications. We have prepared Graphene-Tin Oxide (G/SnO 2 ) nanocomposite by using facile eco-friendly Anton-Paar microwave synthesis reactor method. X-ray diffraction patterns revealed the formation of G/SnO 2 nanocomposite. The scanning electron microscopy and transmission electron microscopy images show a uniform distribution of nano-needles on the graphene surface and the average particle size was found to be in the range of 3-5 nm. The G/SnO 2 composite shows an enhanced optical property, i.e., tunability in the band of pristine SnO 2 nanoparticles while in contacted with graphene. The dielectric properties of the G/SnO 2 nanocomposite were measured in the frequency ranges of 75Hz to 4MHz and real value of dielectric constant is found to be 1200, which is quite larger than that of pristine SnO 2 nanoparticle, i.e., 12. Further, AC conductivity analysis revealed that the G/SnO 2 is two orders conductive than the pristine SnO 2 . This work may offer an effective and economically viable for the preparation of graphene/metal-oxide nanocomposites for various applications.
applications and translational research because of its excellent physical, chemical, and mechanical properties [1] [2] [3] [4] . Graphene is a novel two-dimensional nanomaterial composed of sp 2 -bonded carbon atoms, possesses a number of extraordinary electronic, optical, and thermal properties. A lot of interesting work has been carried out to explore the graphene for widespread biomedical applications, ranging from drug/gene delivery, biological sensing and imaging, antibacterial materials, to biocompatible scaffold for cell culture [3] [4] [5] . It is also known to have tremendous kind of properties such as high mobility of charge carriers of ~2×10 5 cm 2 V -1 s -1 with intrinsic biocompatibility, low cost and scalable production, and facile biological/chemical functionalization [6] .
As a new kind of carbon material, graphene has shown a wealth of exceptional properties and a variety of promising potential applications. Moreover, graphene is also established as composites with several semiconducting and metal oxides [7] . For example, Graphene-Tin Oxide (G/SnO 2 ) nanocomposite, which has been explored as an efficient material for Lithiumion batteries application [8] . It is notably that there are few studies related to the Graphene with SnO 2 for different applications [8] [9] [10] [11] 
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Where, 'D' is the crystalline size of the particle, k is structure factor which is taken to be 0.94 for the crystalline systems, 'λ' is wavelength of Cu-K α , 'β' is full width at half maxima and 'θ' is the diffraction angle. The shrink of the particle size of SnO 2 is understandably due to the confinement of graphene sheet. Figure 3 show the SEM images for G/SnO 2 nanocomposite sample. It reveals that the G/SnO 2 has a wavy shape consisting of various sheets arranged in a disordered manner while it seems that the tiny SnO 2 nanoparticles homogeneously distributed on the graphene nanosheets. It is visible that the shape of graphene is crumpled paper-like and has many folded edges which also show agglomeration of carbon nanoparticles as predicted by XRD discussed in the prevision section. These results show that the SnO 2 nanoparticles can be uniformly distributed on graphene through the interaction between graphene and SnO 2 nanoparticles [6, 13] . Figure 3 
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Fourier Transform Infrared (FTIR):
Functional Analysis is also responsible where it is prominent at higher frequency that results in reduction of the dielectric constant [19] . Further, it is seen that the value of ε‫׳‬ decreases faster compared to that of ε‫.״‬ A larger value of ε‫״‬ in case of G/SnO 2 nanocomposite shows the large heat dissipation. Thus, the present nanocomposite exhibits conducting behavior due to presence of graphene nanosheets. Further, the dielectric dispersion curve can also be explained based on Koop's theory [20] , which is based on the Maxwell-Weigner model [21, 22] for the homogeneous double structure. According to this model, a dielectric medium is assumed to be made of well conducting grains that are 
Dielectric losses
AC conductivity
The total conductivity can be explained as,
The first term represents the dc conductivity due to the band conduction that is frequency independent and the second term is the pure ac conductivity due to the electron hopping processes. Figure 10 
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It is an imperative tool to separate the bulk and grain boundary contribution by from the total conductivity.
The impedance spectrum is represented as imaginary (Z") versus real component of impedance (Z') and
known as Nyquist plot [23] . In that, at higher and lower frequencies represent bulk and electrode process, The complex formalism of the impedance is given by the relation,
The electrical phenomenon due to bulk material, grain boundary and interfacial phenomenon appears in the form of arc of a semicircle, when components of impedance are plotted in a complex argand planes (Nyquist plots) [23] . Figure 11 shows the variation of real and imaginary part of the impedance with frequency for SnO 2 nanoparticles and G/SnO 2 nanocomposite. It has been clearly visible from the patterns that Z' decreases with the increase in frequency for both the samples (Figure 11(a) and (c) ). This reduction with the rise in frequency is due to the increase in ac conductivity with rise in frequency as discussed in the previous section. It may also attributed to high resistivity due to effectiveness of the resistive grain boundaries in the low frequency region and shows independent behavior in the higher frequency region. It may be noticed that the Z' decreases with decreasing particle size. Furthermore, the Z" decreases with the decreasing particle size due to capacitance of grain boundary (Cgb) as shown in the imply smaller grain-grain surface contact area and therefore a reduced electron flow. Figure 12 shows the complex impedance plots (Nyquist plot) for the samples In general, the grain boundary effect on electrical conductivity may originate from a grain boundary potential barrier or from space charge layers which are depleted in majority charge carriers and which are localized along the grain boundaries [23] [24] [25] . However, a low frequency semicircle may also be an artifact caused by porosity, which is known as the constriction.
As the particle size decreases, the diameter of the semicircle increases, indicating a reduction of the grain interior resistance. Due to this fact, the single circular arc is being observed in these Cole-Cole plots.
Moreover, it can be seen from Figure 12 (Nyquist plot) that total impedance increases with decreasing particle size of the sample which is in well agreement with conductivity analysis. 
Conclusions
